Introduction
Herpes Simplex Virus (HSV) infects >90% of the adult population of the United States. The estimated prevalence of herpetic keratitis is 150 in 100,000 in the United States. HSV lesions can recur throughout life and have been known to affect liver, lung, genitalia, eye, and central nervous system. When affecting ocular tissues, HSV can result in progressive scarring and visual impairment. Here, we report a case of herpetic keratitis reactivation in an immune-suppressed female undergoing carboplatin/paclitaxel therapy for high-grade ovarian adenocarcinoma. Few cases have linked chemotherapy with reactivation of HSV as herpetic keratitis. Treatment is available and can prevent permanent ocular damage if given early. Awareness and prompt diagnosis is imperative to maintaining ocular health.
Case
An 81 years old female was referred to the Gynecology/ Oncology clinic after visiting the Emergency Room for abdominal pain, bloating for 4 months, and increasing abdominal girth. A CAT scan revealed a 12.0 x 11.3 x 14.9cm pelvic mass in the setting of as cites and an elevated cancer antigen 125 (CA125). The patient was diagnosed with a high-grade ovarian adenocarcinoma with a paracentesis of as cites fluid. Her medical course was complicated by alert lower extremity deep vein thrombosis with extensive bilateral pulmonary emboli. Thus, she was started on neoadjuvant chemotherapy with carboplatin and weekly paclitaxel. The patient also experienced a pneumothorax following the med port placement. She was an otherwise very active 81-year-old with a past medical history of hypertension, hypothyroidism, and cataracts.
After cycle 1 of carboplatin and weekly paclitaxel, the patient complained of left red eye and tearing during allergy season. Thought to be allergic conjunctivitis, she was given olopatadine hydrochloride 0.2% eye drops for daily use without symptomatic improvement. When she began experiencing left eye (OS) burning and pain, Optometry was promptly consulted. At the time of initial Optometric evaluation, the patient was experiencing left eye pain level of 9/10. Right eye (OD) visual acuity was 20/25 whereas OS was 20/50+. Bilateral pupils were equal, round, and reactive to light with extra ocular muscles smooth and
Journal of Tumor Medicine & Prevention
intact. OS conjunctiva had graded 2 diffuse injections. The left cornea revealed a central herpetic ulcer measuring 2-3mm. She was prescribed ganciclovir ophthalmic gel five times daily with oral valacyclovir 500mg three times daily. A four-day follow up showed improvement in the conjunctive and corneal appearance. Refresh eye drops 4-6 times daily were prescribed. At her 12 day follow up, the patient was no longer symptomatic, and her OS vision improved to 20/30. A continued ganciclovir taper was ordered. On follow up day 19, the herpetic ulcer had resolved. She had transparent stromal corneal scarring in the area of the previous ulcer, but vision had returned to 20/20 OS.
Comment
The etiologies of an erythematous and irritated eye are numerous. Associated syndromes are wide-ranging and can be devastating. Quick diagnosis is both challenging and imperative. Benign conditions which should be considered include: blepharitis, conjunctivitis, corneal abrasion, foreign body, style and contact lens over wear. Urgent causes of eye erythematic include: angle closure glaucoma, hyphenate, hypoyon, iritic, infectious keratitis and sclerotic.
Here, we observed a case of eye erythematic that was herpetic in nature. In the United States, herpetic ocular infections have an annual incidence of 11.8 per 100,000 [1] and affect approximately 500,000 total people. Primary HSV infection occurs after direct inoculation of mucosa or skin. Clinical manifestation of a primary herpetic keratitis infection is rare, and when present, can mimic other processes such as conjunctivitis. More frequently, HSV ocular infections are a reactivation of latent herpes that is generally established in the trigeminal ganglia. After a dormant period, the virus proliferates, enters sensory neurons, and travels to the neuronal nuclei via retrograde transportation causing recurrent disease at the site of the initial infection [2] . While reactivation can be spontaneous, it can also be secondary to stress stimuli, UV light, changes in sex hormones, and immune suppression [2] [3] [4] .
When reactivated, the sequelae can be devastating. Potential consequences include: ulcerations of the cornea, revascularization of the normally vascular corneal stoma, infiltration of leukocytes leading to corneal opacity and edema, stromal thinning and scarring, corneal perforation, damage to corneal nerves, non-healing corneal epithelial defects, secondary bacterial infection, necrotizing inflammation, and vision loss [5] . In fact, HSV keratitis is often considered the leading cause of infectious blindness in developed countries. Symptoms include pain, photophobia, blurred vision, tearing, itching, swelling, lid vesicles, and redness.
Early recognition and treatment is imperative to reduce long-term sequelae. If incorrectly diagnosed and topical glucocorticoid is applied without simultaneous antiviral medication, the infection can potentially worsen and extend into deeper structures [6] . Care should include early consult to optometric or ophthalmic specialists, and should involve visual acuity examination and anterior segment evaluation. Management may include combination oral antiviral therapy, and ophthalmic gel for symptomatic treatment as indicated, with frequent follow up. Ultimately, if one wants to reduce recurrences, the Herpetic Eye Study II (HEDS II) recommends suppressive prophylactic therapy of oral acyclovir 400mg twice daily. When used for a year, this regimen resulted in a 41% reduction in any ocular herpes recurrence and a 50% reduction in the recurrence of severe forms, such as disc form keratitis [7] . In some isolated episodes of herpetic keratitis, complete or nearcomplete resolution of symptoms and avoidance of permanent ocular defects can be achieved as seen in the current case.
A literature search revealed one case report of reactivation of latent herpes simplex virus with ocular infection, triggered by topical mitomycin C (MMC) therapy given for conjunctive squalors cell carcinoma (SCC). The patient was an immune-compromised individual taking weekly methotrexate and daily leflunomide for rheumatoid arthritis-associated nodular sclerotic. Right eye light sensitivity and redness prompted additional evaluation which revealed the SCC. Six weeks after initiation of the MMC treatment, the patient returned with complaints of right ocular irritation, intense pain, and redness, with subsequent diagnosis of herpetic keratitis. The patient was treated with cessation of MMC and initiation of trifluridine eye drops nine times daily. The patient had symptomatic improvement within one week [8] . Data regarding the association of herpetic keratitis reactivation secondary to systemic chemotherapy is sparse.
The current case describes an uncommon example of herpetic keratitis secondary to immune suppression with chemotherapy for which prompt diagnosis is imperative. As 90% of herpetic carriers are unaware that they are harboring the virus, providers must have a heightened awareness for this potential etiology. Knowing that it is a rare, but potential complication of chemotherapy will lead to a quicker diagnosis and decrease potential life altering consequences.
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